In this paper we investigate the large time behavior of solutions to the Cauchy problem on R for a one-dimensional thermoelastic system with dissipation. When the initial data is suitably small, (S. Zheng, Chin. Ann. Math. 8B (1987), 142-155)established the global existence and the decay properties of the solution. Our aim is to improve the results and to obtain the sharper decay properties, which seems to be optimal. The proof is given by the energy method and the Green function method.
INTRODUCTION
In this paper we investigate the large time behavior of solutions to the Cauchy problem for a one-dimensional thermoelastic system with dissi- (1.2)
For the derivation ofthis system refer to [1, 9] . In [9] Slemrod also showed the global existence theorem for the system (1.1) with a 0 on the interval [0, 1]. Damping mechanism was discussed in [1] . Nevertheless In [10] he established the global existence of the solution of (1.4) and (1.5) together with its decay order, when the initial data (v0, Uo, 00) in H3(R) are suitably small.
Our main purpose is to observe the large time behavior ofthe solution of(1.1). However, instead oftreating (1.1) directly, we first consider (1. 4) and (1.5) using L2-energy method, which improves the result in [10] .
Faster decay estimates of (xk,tut obtained here play an important role in the next process. That is, regarding ut in (1. 4) as an inhomogeneous term, we have a parabolic system of (v, 0) and hence the "explicit" formula of (v, 0) using the Green functions Gl(x, t), G2(x, t), which will give sharper estimates of (v, u, 0) if (v0, u0, 0o) E LI(R). This method has been developed by the first author [5, 6] . See also [7] . Finally (1.10)
In the next step we first obtain "explicit" formula of (v, 0 ) (1.23)
with 0 < a,/3, I'Y[ < 1. Thus, we have an "explicit" formula of (v, 0):
which is "explicit" in the sense that several kinds of information about defined by (1.27) and (1.24)2 is a solution of (1.1), which satisfies We now devote ourselves to the proofofProposition 2.2, which will be done in several steps.
Step
We first multiply (1.7)1-( 
(2.13)
Step 4 We next estimate the derivatives of (v, u, provided that [[v0, u0, Combining (4.6)-(4.14) we obtain (4.14)
(1 + t)]/4[Iw(t)l + Ilw(t)llo <_ c.
The other terms Wx v, wt u, 0 etc. are same as the orders in Theorem 2.
